Intradialytic changes in reflective properties of the arterial system during a single hemodialysis session.
Increased aortic stiffness-measured as aortic augmentation index (AIx), a global stiffness marker-has emerged as a powerful predictor of survival in hemodialysis (HD). A single HD session is known to produce considerable improvement in aortic stiffness. We set out, for the first time, to examine the relative contributions to the post-HD drastic improvement in aortic stiffness of ultrafiltration rate and volume, or blood pressure (BP) changes. Aortic AIx (difference between the first and the second systolic peak of the aortic pressure waveform divided by pulse wave height) was determined hourly and recorded by applanation tonometry using a SphygmoCor device in 20 chronic HD patients (9 males, age 55.1 years). The other parameters recorded were: weight pre- and post-HD, ultrafiltration volume (UFV), hemoglobin, albumin, creatinine, urea reduction rate (URR), calcium and PTH, and BP. The dialysis significantly decreased AIx from 24.2+/-11.27% to 15.57+/-12.58% (p<0.05). In a univariate analysis, the intradialytic decrease in AIx (AIx 0-4) did not correlate with UFV, URR or with any of the biochemical markers. Significant correlations for AIx 0-4 were age (p=0.018), systolic blood pressure (SBP) at the beginning of HD (p=0.049), the intradialytic decrease in the SBP (p=0.001), and in pulse pressure (PP) (p=0.009). Multivariate stepwise regression showed that the decrease in SBP, PP, and intradialytic percentage reduction in weight explained 64.9% of the total variation in AIx 0-4. The decrease in SBP was the most important factor influencing the AIx variation (b=1.54, p=0.007). The most significant reduction in AIx was from the beginning of HD to the third hour (p=0.039), and correlated with the reduction in SBP (p=0.006) and PP (p=0.025) between the same moments. A single HD session produces a drastic improvement in aortic stiffness. The effect is not explained by the UFV depletion but is highly correlated with the decrease in SBP and PP. Further work is now needed to explore a potential role for endothelin and nitric oxide metabolism.